Colorectal cancer (CRC) has become the third most common cancer in developed countries. Each year more and more people die from CRC. CRC is also one of the most effectively studied topics in recent years. It has been found that the key phenomena in CRC development are genetic and inflammatory processes. Well-known genetic bases for the carcinogenesis of CRC include chromosomal changes characteristic of the chromosomal instability pathway which correlates with specific and well-defined genetic alterations (such as APC, K-RAS, DCC and p53) and genomic instability characteristics for the mutator pathway focused on KRAS and BRAF mutations. Recent studies have highlighted the impact of inflammation in CRC, especially elevated levels of pro-inflammatory cytokines. Among important risk factors of colon carcinogenesis are colorectal polyps, which are currently the subject of intense research. Recent studies have shown that different adenomas are characterized by different pathways of carcinogenesis as well as diverse COX-2 expression in various polyps. Understanding the mechanism of inflammatory processes in CRC parallel to basic genetic alterations might allow for effective and targeted treatment (Adv Clin Exp Med 2015, 24, 4, 555-561).
cancer and chronic inflammation [3] . Recently, the effects of the inflammatory process on neoplasia development were demonstrated in endometrial, cervical, ovarian, breast, prostate and colon tumors [4] . Innate immune system cells are included in the microenvironment of tumors. These cells secrete proinflammatory cytokines, chemokines, growth factors and reactive oxygen species that could cause DNA damage [5, 6] . The inflammatory process most likely has a key role in the pathogenesis of CRC, especially in its promotion. This is an important factor in cancer staging and prognosis. The aim of currently research is to discover the factor initiating the inflammatory process, which potentially could be used effectively for preventive activities. Another important aspect of research is focused on the determination of the exact time and Colorectal cancer (CRC) has become the third most common cancer in developed countries [1] . CRC is also one of the most effectively studied topics in recent years. The pathogenesis of CRC is still not fully understood. Initially it was thought that the key role in its pathogenesis involved genetic mutations. A number of studies have been performed to confirm this hypothesis. Karoliina Stefanius' study shows two distinct ways of CRC carcinogenesis, depending on the existing mutation [2] . Although there is a well-known genetic basis for the carcinogenesis of colorectal cancer, this knowledge does not allow us to introduce new, effective CRC treatment modalities.
In recent decades, many studies have highlighted the impact of inflammation in CRC. In 1863, Virchow observed a relationship between location of the inflammation that leads to carcinogenesis. Most likely, understanding the mechanisms of inflammatory processes in CRC and combining it with a genetic background should allow for a reduction in the number of cases and for effective treatment.
Studies of CRC have been focused on sporadic and familial cases. Hereditary colon cancer predisposition is confirmed in less than 5% of all CRC patients. Detailed information in such cases provides the opportunity for isolation of the genetic, environmental, and epigenetic factors which determine the phenotypes of the cancer. An important phenomenon of colon carcinogenesis is its development preceded by colorectal adenomas, which are currently under intense research. According to the data published, almost half of the population will develop at least one benign adenomatous colon polyp during his or her lifetime [7, 8] . Three percent of these patients will develop CRC. Adenomas are considered an important risk factor in CRC and the removal of adenomatous polyps has been shown to reduce the risk of development of CRC. The polyps of colon cancer are divided into 3 subgroups according to their malignant potential (Fig. 1) . Namely, there are hyperplastic polyps (HPP) with the least malignant potential, serrated polyps/adenoma (SA) and adenoma with a high malignant potential. Adenomas are classified into 3 types according to their morphological nature. These are villous (VA), tubular (TA) and tubulovillous (TVA). An interesting subgroup of lesions are serrated adenomas, which are discussed in conjunction with specific conditions such as adenoma and hyperplastic polyps. The term serrated adenoma was introduced by Longacre and Fenoglio-Preiser [9] . Serrated adenoma are divided into 3 subtypes. These are traditional serrated adenoma, sessile serrated adenoma (SSA) and mixed polyps (MP).
Hyperplastic Polyps
HP, typically are small, smooth, sessile lesions which are usually located in the distal colon and rectum and are diagnosed in patients above 40 years of age. The hyperplastic polyp has a lot of crypts with a convoluted luminal pattern and immature proliferative cells on the lower portion. Superficial serration could be observed. Regarding their cellular composition, polyps can be classified as microvesicular, goblet cells or mucin-poor variants.
Traditional Serrated Adenoma
These were described for the first time in 1984 as a group of lesions with features of both hyperplastic and adenomatous polyps and were thought as "mixed hyperplastic adenomatous polyps" [10] . Traditional serrated adenoma have a serrated architecture with characteristic cytological features of central, elongated nuclei, mild pseudostratification and eosinophilic cytoplasm and with microscopic impression of serration in crypts. In contrast to conventional adenomas, traditional serrated adenomas might present more hyperchromatic nuclei in the lower crypts than those on the surface and more basophilic cytoplasm. The common feature of TSAs and conventional adenomas is location. Eighty percent of TSAs are located in the left colon, mostly the rectosigmoid region [10, 11] .
Sessile Serrated Adenoma
This term was recently introduced by Torlakovic and colleagues [10] . SSA is the premalignant sessile lesion of the colon with crypts without traditional dysplasia in contrast to adenomas or traditional serrated adenomas. The basal crypts are not compact and with architecture different from the hyperplastic polyps. The crypts usually are dilated on the bottom and narrowed in the middle part. The area of proliferation is not symmetrical and mitoses could be present in the upper part of the crypts. Generally SSA can be found in the right colon of middle-aged females [10, 11] . 
Traditional Adenoma
This is a benign neoplasm of glandular origin lined by columnar epithelium without chief and parietal cells. Serration is not the dominant feature of traditional adenomas. The incidence of TA increases with age. According to published data, about 20-30% of patients with polyps lesions developed them under 40 years of age, while the occurrence of colorectal adenomas after 60 years of age increases to 40-50%. There is no difference between the incidence between women and men. There is a family predisposition to the occurrence of adenomas. All such lesions arise from adenomatous proliferation of epithelial cells. Additionally, dysplasia could be found, which range from low to high grade, reflecting neoplastic transformation potential.
Mixed Polyp
This change has the elements of the structure of a typical hyperplastic polyp, and focal AT, AV, ATV or TSA.
Influence of Genetic Mutation in Neoplasia of Colorectal Cancer
Based on Fearon and Vogelstein's research, we can define the main multi-step process for CRC development as "the adenoma-carcinoma sequence" [12] (Fig. 2) . Today we also call it the CIN (chromosomal instability) pathway, which correlates to specific genetic events within the involved tissue. The other two main pathways, in contrast to chromosomal changes, show genomic instability called MSI (microsatellite instability) -the process characteristic for mutator pathways.
It has been well proven in HNPCC (hereditary non-polyposis colorectal cancer) syndrome, in which the cancer is caused by a germ-line mutation of genes engaged in the mismatch repair (MMR) system. The mutator pathway it is also called the "serrated pathway" and related to sporadic CRCs, in which an aberration is present in MMR and in other DNA repair systems. These events are caused by hypermethylation. Tumors caused by the aforementioned pathway also show MSI [12] . In a classic "adenoma-carcinoma sequence", every step from the normal mucosa towards the carcinoma was attributed to specific and well-defined genetic alterations such as APC (adenomatous polyposis coli), oncogenes K-RAS, DCC (deleted in CRC) and p53. The first step includes a loss of APC suppressor gene function. APC contains 15 exons and it is mutated in 60% and 82% of colon and rectal cancers, respectively [13] . APC function is closely linked to β-catenin. Normally, it stimulates β-catenin destruction in proteasomes. If this gene is disrupted, it leads to β-catenin accumulation and translocation to the cell nucleus, where it activates transcription of several genes such as MYC and cyclin D, which stimulate proliferation [2] .
The next genetic alteration is RAS mutation. As K-RAS, it leads to disturbances in the genetic material, giving rise to cancerogenesis. Protooncogene located at 12p12.1, which encodes the 21-kDa GTP-binding protein, plays an important role in transmitting extracellular signals into an intracellular signal. Transduction mediates cellular responses to growth signals by switching between active GTP and inactive GTP forms of RAS mutation. Mutated RAS in its active form stimulates cells to mitosis and inhibits apoptosis of cells. RAS mutations are present with the same frequency in large adenomas and carcinomas, but with lower numbers in small adenomas. This might lead to the conclusion that RAS mutation is a late event in the "adenoma-carcinoma sequence" [14] . Another genetic alteration leading to cancer is DCC, located at 18q21.1. About 60-70% of colorectal cancers show allelic losses in DCC. It is not fully understood how this gene is linked to cancerogenesis [15] . The study results point out that the wild-type DCC, but not the mutant one, induces apoptosis and activates caspase-3, and that DCC expression induces a rapid G2/M cell cycle arrest in some cell lines [2] .
The most common mutation, present in 70--80%, is loss of the function of TP 53. Mutation of TP 53 usually occurs at the time of the transition from adenoma to cancer [15] . The frequency of TP 53 mutations have a propensity to increase with the progression of the lesion [13] . Thus changes are found in 4-26% of adenomas, 50% of adenomas with invasive foci, and in 50-75% of CRCs. The P53 protein induces G1 cell-cycle inhibition to facilitate DNA repair during the replication of cells exposed to environmental or oncogenic stress [2] .
In recent years, several scientific projects have focused on the mutator pathway, which encloses 2 subtypes (Fig. 3) , one characterized by K-RAS and the other one by BRAF mutation. However, the same feature is present, MSI, but at different levels. Microsatellite instability is a result of a defective MMR (mismatch repair) system that leads to slippage DNA polymerase during DNA replication. According to the level of MSI, the tumors differ in clinical and pathological features. There is MSI (microsatellite instability) at high (MSI-H) or low (MSI-L) levels. MSI-H is a result of a loss of DNA mismatch repair activity. MSI-L is a consequence of MMR deficiency. Of note is the correlation between the occurrence K-RAS mutation and MSI-L or BRAF mutation and the presence of MSI-H. The mutator pathway has two variants. One uses K-RAS mutations and the other BRAF mutations. A common feature for both is the presence of MSI. The mutator pathway presents a phenomen of the CpG-island methylator pathway (CIMP). Normally, DNA methylation takes place at cytosine located 5' to guanosine of the dinucleotide sequence CpG. Then cancer-related DNA hypermethylation is present in CG-rich areas called CpG islands. It might result in transcriptional silencing of the gene. CIMP is subdivided into CIMP-high, CIMP-low and CIMP--negative, according to the amount of methylation. CIMP-high exhibits hypermethylation of the promoter region the hMLH-1 (human mutL homolog 1) gene and silences this gene, leading to MSI-H [16] . Additionally to CpG island methylation and MSI-H, a typical feature of the mutator pathway is mutation that activates the BRAF gene. On the other hand, an active RAS-gene stimulates the cell to mitosis and inhibits apoptosis. The next group of mutator pathways are tumors with K-RAS mutation and low levels of CpG island methylation, e.g. the MSI-L phenotype and some features similar to carcinomas developing through the adenoma-carcinoma sequences [2] .
There are much larger unresolved questions in this pathway than in the BRAF mutation pathway. The substantial MGMT (methylguanine-DNA) inactivation by hypermethylation can support a failure to repair G:C to A:T transition. This highlights the DNA MMR systems and increases the mutation level [2] .
Recent studies have shown that the mucosa in a healthy population and in patients with hyperplastic polyps have a normal expression of hMLH1 and hMSH2. A decrease in the expression of hMLH1 and hMSH2 occurs in patients with adenomas and adenocarcinomas. The decrease in the expression of hMLH1 was observed in patients with microsatellite instability (MSI) in CRC [28] . So, inactivation of the genes taking part in MMR lead to MSI in CRC. A reduction of hMLH1 activity is also related to DNA methylation, as shown by Herman et al. [17] .
Inflammatory Processes in Colorectal Cancer
Inflammatory processes play an important role in the development and progression of invasive colorectal tumors, which additionally are the basis by which we can determine their progression and outcome [18] . The inflammatory process is connected to elevated levels of anti-inflammatory cytokine such as interleukin-4 (IL-4) and pro-inflammatory cytokines such as interleukin-6 (IL-6), interleukin-17 (IL-17), tumor necrosis factor (TNF), interleukin-23 (IL-23), interleukin-12 (IL-12) and interleukin-8 (IL-8). There is also interleukin-10 (IL-10), but researchers' opinions on its role are diverse. Some authors consider it as Fig. 3 . Mutator pathway a factor in pro-inflammatory processes and others say it has a suppressive action. IL-6 has a lot very important functions in cancer. It is produced by both tumor and normal cells [19] . It is pleiotropic and demonstrates both a pro-and anti-inflammatory role [20] . IL-6 is regarded as correlated with colon cancer increased incidence. Its level in serum in patients with cancer is higher in comparison to healthy controls. Recent studies have shown that it has a significant but not primary role in the pathogenesis of CRC [19, 20] . According to published data, macrophages are activated by the tumor cells to produce consistently large amounts of IL-6, which affects the production of IL-10 via the STAT3 signaling pathway [19] . Currently, IL-10 still has a controversial dual role in carcinogenesis. On one hand, it is regarded as an immunosuppressive cytokine that affects tumor growth. On the other hand, there are many studies that confirm IL-10's effectiveness in the host response against cancer [21] . However, all researchers agree that its serum levels are significantly elevated in patients with CRC compared to healthy people and postoperative patients. The role of IL-10 is significant in cancer development and prognosis, which is confirmed by several studies [21] [22] [23] [24] . Cecev et al. shows that IL-10 has an effect on the differentiation of cancer. Immunohistochemical studies have shown that the level of IL-10 is higher in well-differentiated and moderately differentiated tumors compared to poorly differentiated ones. Therefore, such findings support the protective role of IL-10 in the development and progression of CRC [23] . On the other hand, in recent research based on the level of IL-10 in all of the 4 stages of the TNM classification of CRC, significant differences were found between patients and healthy individuals. Moreover, colon cancer patients in the fourth stage of the clinical advancement of the disease have a higher level of IL-10 in serum compared to the other 3 stages. The summation of such studies indicates that IL-10 has a pro-inflammatory role that is linked to tumor growth [21, 22] . Nayko et al. shows that the sex of the patient and the tumor location within the colon vs. the rectum did not affect the differences in IL-10 serum levels [22] . The effects of IL-10 are affected by other pro-inflammatory cytokines such as IL-12. Their activity is described as antagonistic. The increase in IL-10 is associated with decreased production of IL-12. This behavior was observed in CRC. Recent studies have shown that patients with CRC have decreased levels of IL-12. This cytokine level decreases respectively in the individual clinical stages of the disease. In the fourth stage, the levels are lowest when compared to the other 3 on the TNM scale. IL-12 is produced mainly by Th1 cells, and to a lesser extent by B cells, mast cells and macrophages. IL-12 affects the production of cytokines such as TNF-alpha and IFN-gamma. Additionally, IL-10 inhibits the production of the latter by suppression of IL-12 transcription. This last mentioned phenomenon is important, as IL-12, when it is reduced, can be used as a marker predicting the presence of cancer metastases in lymph nodes [24] . The bioactive form of IL-12 is IL-12p70, which consists of 2 subunits, namely p35 and p40. The p40 subunit can combine with a p19 subunit to form IL-23, which, like IL-12p70, affects the activation of memory T cells to produce IFN-gamma and the production of pro-inflammatory cytokines such as IL-17 by Th17. Recent studies compared the serum levels of IL-23 and IL-17 in patients with CRC who were divided into the 4 stages according to the TNM scale and their post-operative levels. It showed that the level of IL-23 is elevated in patients with CRC compared to healthy people. Additionally, the authors observed that there were no differences between level of IL-23 and IL-17 in different clinical stages and they do not changed after surgery [22] .
Another important cytokine in the inflammatory process is IL-4. This anti-inflammatory cytokine is produced mainly by Th-2 cells and its level is significantly higher in patients with CRC compared to healthy subjects [25] . IL-4 inhibits the expression of E-cadherin and carcinoembryonic antigen (CEA). This affects the inhibition of cell-cell adhesion of colon cancer cells. A study conducted by Kanai et al. shows that cancer cells treated with IL-4 levels decreased E-cadherin and CEA molecules compared to untreated cells. Abnormal adhesion is responsible for metastasis and invasion in CRC. However, studies haven't shown that inhibition of adhesion of cancer cells has an effect on metastasis and invasion. Additionally, an imbalance between Th1 and Th2 cytokine levels is important in prognosis. It was found that patients with CRC whose cytokines were produced mainly by Th2 cells predisposes them to liver metastases [26] .
Lastly, there is IL-8 which can be produced by both normal and tumor tissues. It plays an important role in acute and chronic inflammatory processes. The studies show that in colon cancer, there is an over-expression of IL-8 as compared to patients with a normal mucosa. The level of IL-8 is related to tumor differentiation. Significantly higher levels are often observed in poorly-differentiated cancer and moderately-differentiated cancer in comparison to well-differentiated [23] . An interesting study on the expression of IL-8 provided by McLean et al. showed over-expression of IL-8 in CRC and adenoma as well as adenocarcinoma compared to those with a normal mucosa [18] .
Expression of Cyclooxygenase-2 in Serrated Adenomas, Non-Serrated Adenomas, Hyperplastic Polyps and Colorectal Cancers
The inflammatory process is reflected by the amount of cytokines and cyclooxygenase-2 (COX-2) protein [27] . COX-2 is a prostaglandin synthetase enzyme. It is involved in the conversion of arachidonic acid to prostaglandin H2 (PGH 2 ), an important precursor of prostacyclin and thromboxane A2. The expression level of COX-2 is elevated in many cancers (e.g. in gallbladder carcinomas along with increased angiogenesis) [28] . PGH 2 , the product of COX-2, is converted by prostaglandin E2 synthase into prostaglandin E2 (PGE 2 ), which can stimulate cancer progression. Expression of COX-2 is regulated by IL-1β [26] . IL-1β is a pro-inflammatory cytokine produced by activated macrophages. This interleukin affects the activity of cells including cell proliferation, differentiation and apoptosis.
Many studies have shown a significant increase in COX-2 in patients with CRC [29] [30] [31] . It was proved that COX-2 plays an important role in CRC, highlighted by the fact that the regular use of COX-2 inhibitors, such as aspirin, reduces the risk of development of CRC [31] . Immunoexpression of COX-2 does not emerge in normal mucosa and mucosa with hyperplastic polyps, but there is an increase in the expression of COX-2 in adenomas and adenocarcinomas. In these studies, no correlation between the expression of COX-2 and age, sex, location and degree of dysplasia or adenoma size was found. Further studies on the expression of COX-2 in colon neoplasia conducted by Kawasaki and Balbinotti have demonstrated that increased expression of COX-2 is not related to serrated lesions. They showed that COX-2 expression was higher in non-serrated adenomas in comparison to HPP, MP with SSA and adenoma and SSA. The subtypes of non-serrated adenoma such as TVA, VA and TA showed no significant differences in the expression of COX-2. Later it was shown that increased expression of COX-2 in non-serrated adenomas is similar to that of traditional serrated adenomas. Over-expression of COX-2 in colorectal adenocarcinomas did not show any differences related to cancers with or without serrations, but was still higher in comparison to non-serrated adenomas [30, 31] .
The Role of Anti--Inflammatory Agents in Carcinogenesis
It has been observed that using inhibitors of the COX-2 protein might have benefits in the prevention and treatment of gastrointestinal cancers [32, 33] . COX-2 is the target for non-steroidal anti-inflammatory drugs (NSAIDs) and selective cyclooxygenase-2 (COX-2) inhibitors (COXIBs). The risk of malignancies among the elderly (especially over 75 years of age) significantly increases [34] . Elderly patients also often have several parallel diseases such as arthritis, diabetes, cardiovascular disease or psoriasis. In all of them, chronic inflammation plays a major role, thus anti-inflammatory agents are the basic method of treatment. However, anti-inflammatory therapy may affect the results of cancer therapy [32, 35] . Low doses of NSAIDs have a favorable impact on many disease treatments, but it can also have negative effects, such as bleeding from the upper and lower parts of the gastrointestinal tract. The risk also increases with simultaneous use of drugs such as NSAIDs, selective cyclooxygenase-2 inhibitors, and corticosteroids or other anticoagulants. Of note, low doses of aspirin (< 325 mg per day) are recommended for patients at high risk of developing blood clots, to help prevent heart attacks, strokes, and blood clot formation. In addition, there is growing evidence that long-term aspirin therapy reduces the risk of colon cancer. High doses of aspirin (> 325 mg per day) have analgesic and strong anti-inflammatory effects. Ultimately, individual assessment of the benefits and risks of using NSAIDs is the key to effective treatment [33, [36] [37] [38] .
Kim et al., in their study on mouse models, introduced a new family member, namely COXIB CG100649. It inhibits the activity of both COX-2 and carbonic anhydrase-II-I (I-II-CA). CG100649 inhibits the development of premalignant and malignant colorectal lesions via inhibition of tumor cell proliferation. A long-term safety profile of CG100649 has not yet been established [39] . The use of COX-2 inhibitors also causes serious consequences in the form of cardiovascular events such as hypertension and kidney toxicity. The risk increases in patients with pre-existing risk factors for cardiovascular disease [40] .
The Problem of Treatment of Colorectal Cancer in Geriatric Patients
More than half of the people suffering from a cancer, especially colon cancer, are elderly [34, 41] . The development of cancer increases with age and reaches its peak in people over 65 years [42] . Cancer is a leading cause of death in older women and men aged 60-79 years [43] . Geriatric patients are special as, in comparison to younger ones, they may have comorbidities, polypharmacy and reduced physiological tissues and organs reserves. Their treatment is a challenge for the oncologist in selecting appropriate treatment and predicting the long-term treatment results. Older age is also associated with increased toxicity of treatment and its side effects [44, 45] . Yet another problem for oncologists in the management of such patients is the low number of older patients in large clinical trials for the treatment of colorectal cancer, even though they constitute the majority of those suffering. However, in recent years there has been a change in the approach to geriatric patients and they are also included in clinical trials [46] . In addition, nowadays in developed countries, it has been noted that older people with cancer are often in better physical form and they are able to tolerate even the most intensive treatment. However, in early stages of the disease, clinical dilemmas appear regarding the ability of elderly patients to undergo successful surgical and therapeutic treatment and the evaluation of the risk-benefit ratio of adjuvant chemotherapy giving the benefit of prolonged life free from disease. According to Foster et al., oncologists planning the treatment of older people suffering from colon cancer are more likely to choose conservative treatment in these patients instead of the standard treatment of cancer, despite the patient's good condition [44] . The author also draws attention to the need for a more profound look at geriatric patients' oncologists when choosing a cancer treatment in which age is not a key determinant of therapy. For clinical practice, applying a method of comprehensive geriatric assessment (CGA) may facilitate this process and improve longevity estimates, which may have an impact on the treatment of the patient [44] . Geriatric assessment (CGA) is a multidisciplinary assessment of the functional status of the patient, comorbidities, mental status, social support, cognitive function and nutritional status. Nevertheless, this is a very time-consuming method, so the alternative simplified method of geriatric assessment is often used by oncologists, which is based on the division of patients into "fit" and "frail" categories [44, 45] . A patient referred to as "fit" is in good condition and has limited comorbidities and geriatric syndromes. They are at increased risk of cancer incidence and mortality due to cancer. Patients referred to as "frail" are in poor general condition and have many comorbidities and geriatric syndromes. These patients have a limited life expectancy due to other diseases and are more susceptible to morbidity and mortality from other comorbidities, and not only the cancer. And an approach to therapy has been proposed with these two different categories, with more aggressive treatment for "fit" patients and more conservative therapies for "frail" patients. Dotan et al. gave his analysis of the benefits of surgery, adjuvant chemotherapy and aggressive surveillance in "fit" older patients with early stages of colorectal cancer [45] . The results were comparable to younger patients. The decision is more complicated for older patients assigned to the "frail" category, for whom a treatment strategy should be determined by a joint decision of the patient and oncologist. Treatment of elderly patients with metastatic colorectal cancer requires careful rethinking of the strategy of treatment, overall, the demonstrated clinical benefit at the expense of increased toxicity when the agents are approved for use in the elderly population. The coefficient of risk/benefit of treatment should be considered prior to treatment [45] . Additional clinical trials targeting the older population are needed to increase our knowledge of the optimal management of elderly patients with colorectal cancer, and to be able to know the impact of treatment of comorbidities on oncological treatment for "frail" patients.
Final Remarks
In spite of numerous, intensive studies and defining CRC as one of the most well-known types of cancer, the pathogenesis of CRC is still not fully understood. Further specific and particularly detailed studies should allow us to describe more and more accurate pathways including genetic, environmental and epigenetic factors. It has been determined that the key phenomena are genetic and inflammatory processes. The well-known genetic basis for carcinogenesis in CRC includes chromosomal changes characteristic for the CIN pathway, which correlates to specific and well-defined genetic alterations (such as APC, K-RAS, DCC and p53a), and genomic instability characteristic of the mutator pathway, focused on KRAS and BRAF mutations. Another aspect of the carcinogenesis is the impact of inflammation on CRC, with detailed studies on the elevated levels of cytokines such as IL-6, IL-4, IL-8, IL-12, IL-17, TNF, IL-23 and IL-10, which some authors consider a pro-inflammatory factor and others as a suppressive factor. Particularly noteworthy are recent studies in which it has been shown that different adenomas are characterized by different processes of carcinogenesis, which was demonstrated by COX-2 expression in various polyps. Understanding the mechanism of inflammatory processes in CRC and combining it with genetic alterations should allow for effective and targeted treatment.
